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On the modern stage of measuring technique development, receipt of measuring information is 
necessarily accompanied by an analog-to-digital conversion. Despite that not only a voltage can be an 
analog value, today an analog-to-digital conversion is being understood exactly as a conversion of voltage 
into a digital code. The accuracy of conversion depends on the resolution of the analog-to-digital converter 
that is why the basic method of rise the accuracy of conversion is the increase of number of bits. 
As an alternative of voltage conversion into a digital code there are the high-precision analog-to-
digital converters built on the principle of converting into the code of time intervals duration [1]. Such 
converters provide the measuring of time intervals with the accuracy of order of 22 - 250 ps, that is 
equivalent to voltage conversion in a digital code with a number of bits of 30, and the increase of 
resolution in such converter is limited only by the measuring time. 
It is suggested to apply such analog-to-digital converter at measuring of dielectric coverings 
thickness of metallic surfaces for determination of transient process duration activated in the oscillatory 
circuit of primary measuring converter [2]. 
Duration of transient process (fading time of the excited vibrations ) in an oscillatory circuit is 
determined as a time for which amplitude of free vibrations will diminish in times. So for determination of 
transient process duration it is necessary to assign envelope curve of a signal and compare the amplitude 
value of envelope curve with exemplary voltage /e, where   is maximal voltage in a circuit (fig. 1). 
The selection of envelope curve of such signal is not a trivial task because the application of the known 
methods does not provide the necessary accuracy of recreation, and a measuring error grows accordingly. 
 
Fig.1. The determination of transient process duration 
 
And as a change of transient process duration is substantially larger than the period of vibrations, 
and accordingly larger than the area of "ideal" recreation of AB (fig. 2), so such  
approach does not allow to provide the minimum error of recreation on all range of measuring [3]. 
For expansion of the "ideal" recreation area it is suggested to use the detector with the linear 
interpolating filter described in [4]. The basic idea of precise recreation of the envelope curve is the 
application of the linear interpolation on the local maximums of harmonious signal. The functional circuit 
which explains the work of the detector with the linear-interpolating filter is given on fig. 3. 
214 
 
 
Fig.3. The functional circuit of the detector with the linear  
interpolation filter 
 
Applications of the simplest low pass filters circuits do not give satisfactory results as the 
envelope curve has a complicated form which is far from harmonious one with a wide spectrum which 
does not allow to reproduce a modulating signal by the simplest methods [5]. 
 
 
Fig.5. The result of linear interpolation filter work 
 
Application of more difficult schemes, for example a peak detector provides a signal recreation 
close to the ideal only in the certain area of AB (fig. 2), as far as nominal values of circuit driving 
elements remain permanent. 
The results of the circuit work are given on fig. 5. On the oscilloscope screen the signals from an 
oscillatory LCcircuit output, and from the linear interpolating filter output and control circuit output are 
represented. 
 
REFERENCES 
 
1. http://www.acam.de/products/time-to-digital-converters/tdc-gp1 
2. Shabatura U.V. Research of measuring converters of metallic surfaces dielectric coverings 
ЭСТМФЧОss аТЭС ЭТЦО prОsОЧЭКЭТoЧ oП ТЧПorЦКЭТoЧ. TСО NКЭТoЧКl UЧТЯОrsТЭв BЮllОЭТЧ “LЯТЯsФК PolТЭОФСЧТФК”: 
Automation, measuring and management. - №551. – L.2006. – p.63-69  
3. Kartsev E., ChulФoЯ E. SЭОrОoНОМoНОr аТЭС К QЮКrЭг RОsoЧКЭor. RКНТo. 1986, №2, p.38-42  
4. Pat.2365910 Russian Federation, MPK G01N27/90. The Vortexcurrent Control Method and 
Device for its Realization/ Kibrik G.E., Naldaev N.D.; a declarant and a patent holder. Limited Liability 
CoЦpКЧв. SМТОЧЭТПТМ КЧН ProНЮМЭТoЧ EЧЭОrprТsО “TIK” (LLC SPE “TIK”). - 2007103265/28; declarated 
26.01.2007; published 27.08.2009. – 3 p.: illustr.  
5. Semiconductor circuit technology: Reference Guide. Transl. from German. – M.: Mir, 1982. 
– 512 p. with illustr. 
6. PRГEGLĄD ELEKTROTECHNICГNВ, ISSN 0033-2097, R. 89 NR 8/2013. – p.68-70. 
 
 
 
